Interleukin-1 and tumour necrosis factor alpha induced polymorphonuclear leukocyte-endothelial cell adhesion and transendothelial migration in vitro: the effect of apical versus basal monolayer stimulation.
The cytokines interleukin-1 (IL-1) and tumour necrosis factor alpha (TNF alpha) enhance polymorphonuclear leukocyte (PMNL) adhesion to vascular endothelium by an endothelial cell dependent mechanism in vitro and induce PMNL infiltration in vivo In this study, we employed human umbilical vein endothelium (HUVE) cultured on microporous membrane filters to form a monolayer, a system in which PMNL adherence and PMNL transendothelial migration could be measured using 51Cr-labelled human PMNL. In this system, it was found that PMNL adhesion and migration were dependent on prior treatment of the HUVE monolayer with IL-1 or TNF alpha for at least 2 h and that cytokine could be removed prior to the addition of PMNL without any effect on the response. PMNL adherence to the HUVE was maximal by 30 min and was followed by progressive migration of PMNL across the monolayer and the membrane filter into the lower chamber. The effect of apical surface versus basal surface exposure of the HUVE monolayer to IL-1 alpha and TNF alpha on subsequent PMNL interaction with the HUVE monolayer in the absence of cytokine was examined. Apical or basal stimulation induced comparable PMNL adherence at 30 min following addition of PMNL (35.5% and 43.1%). However, basal (i.e., abluminal) exposure to IL-1 or TNF alpha of the HUVE induced significantly greater PMNL transendothelial migration (e.g., 27.8% vs. 15.4%; P less than 0.01). The expression of endothelial-leukocyte adhesion molecules ELAM-1 and ICAM-1 following apical versus basal stimulation was determined by ELISA on viable cells. These adhesion molecules were upregulated to a similar extent under both conditions. These observations suggest that spacial localization or orientation of adhesion molecules may be influenced by basal versus apical cytokine stimulation or that other mechanisms are responsible for the preferential PMNL migration with basal stimulation. These findings may have implications for the in vivo interactions of PMNL with vascular endothelium, depending on whether the endothelium is exposed to IL-1 of TNF alpha via the blood on the luminal (apical) surface or via the extravascular space on the abluminal (basal) surface.